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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a composite chip thermistor electronic 
component the temperature characteristic of the resistance of which can be set 
easily, and which can be manufactured inexpensively. 

SOLUTION: This composite chip thermistor electronic part which is composed of 
a negative temperature coefficient elemental thermistor body 1, in- thermistor 
electrodes 2a and 2b, a resistor 3, in-resistor electrodes 4a and 4b, external 
electrodes 5a and 5b, etc., are manufactured in such a way that the green sheets 
of the materials for the elemental thermistor body 1 and resistor 3 are formed, 
and after the materials for the electrodes 2a and 2b and 4a and 4b are 
respectively printed on the green sheets and the green sheets are laminated 
upon another, a baked body in which the elemental thermistor body 1 and 
resistor 3 are united in one body is obtained by baking the laminated body, and 
the external electrodes are provided on both side faces of the baked body facing 
each other. Therefore, composite chip thermistor electronic components the 
temperature characteristic of the resistance of which can be set with a high 
degree of latitude can be provided inexpensively with high productivity. 

LEGAL STATUS 

[Date of request for examination] 24.07.2001 

[Date of sending the examiner's 1 3.04.2004 

decision of rejection] 

[Kind of final disposal of application 

other than the examiner's decision of 

rejection or application converted 

registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 



decision of rejection] 
[Date of requesting appeal against 
examiner's decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Compound chip thermistor electronic parts which are the compound 
chip thermistor electronic parts which have the thermistor element assembly in 
which a negative resistance temperature characteristic is shown, the external 
electrode of the pair prepared in the both-sides side where said thermistor 
element assembly counters, and the resistor which connected with the external 
electrode of said pair electrically, and was prepared on 1 principal plane of said 
thermistor element assembly, and are characterized by said thermistor element 
assembly and said resistor being calcinated by one as a layered product. 
[Claim 2] Compound chip thermistor electronic parts according to claim 1 
characterized by preparing an internal electrode in said resistor. 
[Claim 3] Compound chip thermistor electronic parts according to claim 1 or 2 
characterized by preparing an internal electrode in said thermistor element 



assembly. 

[Claim 4] The thermistor sheet formation process which is the manufacture 
approach of compound chip thermistor electronic parts, fabricates a thermistor 
element assembly ingredient in the shape of a thin film, and forms the thermistor 
sheet which is a green sheet of a thermistor element assembly ingredient, The 
resistor sheet formation process which fabricates a resistor ingredient in the 
shape of a thin film, and forms the resistor sheet which is a green sheet of a 
resistor ingredient, The pattern formation process which prints the internal 
electrode ingredient of a resistor and/or a thermistor element assembly on said 
resistor sheet and said each of thermistor sheet, and forms an internal electrode 
pattern, The layered product formation process which carries out the laminating 
of said thermistor sheet and said resistor sheet, and forms a layered product, 
The baking object formation process which calcinates said layered product chip- 
ized to the chip chemically-modified [ which cuts and chip-izes said layered 
product ] degree, and the chip chemically-modified [ said ] degree, and forms a 
baking object, And the manufacture approach of the compound chip thermistor 
electronic parts characterized by including spreading and the external electrode 
formation process which carries out by the ability being burned and forms an 
external electrode for an external electrode material in said baking object. 
[Claim 5] The thermistor sheet formation process which is the manufacture 
approach of compound chip thermistor electronic parts, fabricates a thermistor 
element assembly ingredient in the shape of a thin film, and forms the thermistor 
sheet which is a green sheet of a thermistor element assembly ingredient, The 
resistor sheet formation process which fabricates a resistor ingredient in the 
shape of a thin film, and forms the resistor sheet which is a green sheet of a 
resistor ingredient, The layered product formation process which carries out the 
laminating of said thermistor sheet and said resistor sheet, and forms a layered 
product, The baking object formation process which calcinates said layered 
product chip-ized to the chip chemically-modified [ which cuts and chip-izes said 
layered product ] degree, and the chip chemically-modified [ said ] degree, and 



forms a baking object, And the manufacture approach of the compound chip 
thermistor electronic parts characterized by including spreading and the external 
electrode formation process which carries out by the ability being burned and 
forms an external electrode for an external electrode material in said baking 
object. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the compound chip thermistor 
electronic parts used for a temperature compensation circuit, a temperature 
monitor circuit, etc. 
[0002] 

[Description of the Prior Art] Conventionally, the chip thermistor whose mounting 
in a printed circuit board etc. formed the electrode in the temperature-sensitive 
semi-conductor, and was enabled as a temperature sensing element used for a 
temperature-compensation circuit, a temperature monitor circuit, etc. is known. 
This kind of chip thermistor fabricates the thermistor element assembly which 



consists of an oxide semiconductor of for example, a Mn-nickel-Co system, or a 
BaTi03 system semi-conductor in an abbreviation rectangular parallelepiped, 
really forms electrodes, such as Ag, in those both ends, and is constituted. 
However, such a chip thermistor has the resistance temperature characteristic 
(a) as shown in drawing 9 , and in order that resistance may change steeply to a 
temperature change and it moreover may not change linearly (there is no linear 
nature), a limitation is located in the stable active region. 

[0003] The technique of obtaining the temperature sensing element which shows 
the resistance temperature characteristic (c) which has linear nature as shown in 
drawing 9 is proposed by mounting the temperature sensing element which 
comes to connect with a serial or juxtaposition the resistor which has a fixed- 
resistance property (b) as shown in said chip thermistor and drawing 9 in order to 
improve such a resistance temperature characteristic. However, by such 
technique, while the area which mounting takes becomes large and mounting 
effectiveness falls, there is a problem of also taking the time and effort of an 
assembly. 

[0004] Then, recent years come and some proposals which conquer the above- 
mentioned problem are made by using as a temperature sensing element the 
compound chip thermistor electronic parts which really formed the thermistor 
element assembly and the resistor which has a fixed-resistance property, and 
chip-ized it. 

[0005] As such compound chip thermistor electronic parts, the compound chip 
thermistor electronic parts indicated by JP.62-1 99903, U, for example can be 
illustrated. The thing of the above-mentioned official report consists of resistors 
64 prepared so that it might connect with the electrode 62 of a pair, and 63 both 
sides on 1 principal plane of the thermistor element assembly 61 , and the 
electrodes 62 and 63 prepared in the two side faces which counter and the 
thermistor element assembly 61 as it is looked at by drawing 6 . 
[0006] Thus, an electrode is prepared in two side faces in which a thermistor 
element assembly counters, and the configuration which prepares a resistor so 



that parallel connection may be carried out to a thermistor element assembly 
inter-electrode [ the ] is a general configuration of the conventional compound 
chip thermistor electronic parts, for example, is indicated by JP, 1-1 25901, A, 
JP.3-54801A etc. 

[0007] And after those compound chip thermistor electronic parts form spreading 
and the chip thermistor which can be burned and is equipped with an electrode in 
the electrode formation part of the thermistor element assembly which carried out 
dicing for a conductive paste, it is common to the resistor formation part of the 
chip thermistor spreading and to manufacture resistive paste by the approach 
(for example, to refer to JP, 3-54801 ,A) of it being burned, or (for example, 
referring to JP, 62-199903,11) forming the resistor film by the vacuum deposition 
method, the sputtering method, etc. Since the product is manufactured 
separately and difficulty is in mass-production nature by the above-mentioned 
manufacture approach, the proposal which aimed at improvement in mass- 
production nature is also made. However, in JP, 1-1 25901, A After forming an 
electrode in both sides of a thermistor wafer, the thermistor wafer in which said 
electrode was formed on the dicing substrate which applied the wax to the front 
face is stuck. The slot of the depth which reaches some dicing substrates from a 
thermistor wafer side after applying a wax on the electrode on the front face of a 
wafer furthermore is formed at equal intervals in the shape of a grid. 
Subsequently, the resistor film is formed by vacuum evaporation technique, the 
sputtering method, or the ion plating method. And by heating the whole, carried 
out melting of the wax applied on the wax applied on the dicing substrate front 
face, and the electrode of a thermistor wafer front face, each thermistor was 
made to separate, and the manufacture approach washed at the end is adopted. 
[0008] Moreover, some compound chip thermistor electronic parts which have a 
different configuration from an above-mentioned configuration are also proposed, 
and JP,64-1206,A can be mentioned as the instantiation. 
[0009] Moreover, compound chip thermistor electronic parts given in above- 
mentioned JP,64-1 206,A consist of the thermistor element assembly 71 , internal 



electrodes 74a-74d prepared in the interior, an external electrode 73 prepared in 
two side faces in which the thermistor element assembly 71 counters, and a 
resistor 72 prepared so that it might connect with electrode 73 both sides of a 
both-sides side on 1 principal plane of the thermistor element assembly 71, as 
shown in drawing 7 . In addition, although not illustrated, the resistor 72 is formed 
so that the whole principal plane surface of the thermistor element assembly 71 
may be covered. The thing of the above-mentioned official report forms two or 
more green sheets which fabricated the positive thermistor ingredient in the 
shape of a thin film, and cuts them into predetermined magnitude. The paste 
which mixed the varnish with carbon at barium titanate sintering powder is 
printed to the green sheet, and an internal electrode pattern is formed. A 
laminating and while carrying out pressurization sticking by pressure, after 
calcinating, On 1 principal plane of a baking object, apply and burn resistive 
paste and a resistor 72 is formed. And by being immersed in the metal solution of 
the low-melt point point that ohmic contact is acquired after performing degassing 
of the opening formed in the internal electrode pattern in the vacuum, and 
making said opening carry out pressurization impregnation of the metal solution It 
unites with a resistor 72 and the thermistor element assembly 71 which has 
internal electrodes 74a-74d is formed, and the external electrode 73 for 
subsequently to the both ends connecting with the internal electrodes 74a-74d 
and resistor 72 which were exposed to the thermistor element assembly 71 
electrically is formed, and it is manufactured. And as shown in drawing 8 , a 
temperature field lower than the Curie point of a positive thermistor shows the 
resistance of abbreviation regularity, and, as for the resistance temperature 
characteristic, resistance changes a lot bordering on said Curie point, and in a 
still higher temperature field, it is the property that a temperature field lower than 
the Curie point shows the resistance of the abbreviation regularity with a different 
value. 
[0010] 

[Problem(s) to be Solved by the Invention] However, there are the following 



troubles in the compound chip thermistor electronic parts by which the 
conventional proposal is made. 

[001 1] With the compound chip thermistor electronic parts of a publication, the 
resistance temperature characteristic of a product must be set to JP,62- 
199903,11, JP,1 -125901, A, JP,3-54801,A, etc. only by the ingredient and 
geometry of a thermistor element assembly and a resistor, and there is a trouble 
that there will be few degrees of freedom on a product design, and a component- 
side product will become large depending on a desired resistance temperature 
characteristic. Furthermore, since these products process the chip-ized 
thermistor element assembly and are manufactured, a limitation is in 
improvement in productivity and there are product cost and a trouble of becoming 
high, and although the manufacturing method in which chip-ize the thermistor 
element assembly which have an external electrode on a dicing substrate by 
JP, 1-125901, A that the trouble on such manufacture should be solve, and a 
resistor be make to form at once by film vacuum evaporationo be propose, a 
routing counter increase, there be a difficulty that the loss of an ingredient 
become large, a limitation be in improvement in productivity too, and it be hard to 
say that the trouble that product cost also become high be fully solve by such 
approach. 

[0012] Moreover, since compound chip thermistor electronic parts given in JP,64- 
1206,A have the internal electrode in the positive thermistor element assembly, 
although the decision of the resistance temperature characteristic for setting up 
switching temperature is comparatively easy, the resistance temperature 
characteristic which has linear nature cannot be acquired, and it cannot be used 
for a temperature-compensation circuit or a temperature monitor circuit. 
Furthermore, since a chip-ized green sheet is processed and it is manufactured 
after cutting and chip-izing the green sheet which becomes the beginning from a 
thermistor element assembly ingredient, a limitation is in improvement in 
productivity and there are product cost and a trouble of becoming high. 
[0013] This invention is made in view of the above-mentioned technical problem, 



and aims at offer of the compound chip thermistor electronic parts with which a 
setup of a resistance temperature characteristic is easy with electronic parts and 
may be cheaply manufactured rather than before, and its manufacture approach. 
[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, the compound chip thermistor electronic parts of this invention The 
thermistor element assembly in which a negative resistance temperature 
characteristic is shown, and the external electrode of the pair prepared in the 
both-sides side where said thermistor element assembly counters, It is the 
compound chip thermistor electronic parts which have the resistor which 
connected with the external electrode of said pair electrically, and was prepared 
on 1 principal plane of said thermistor element assembly, and is characterized by 
said thermistor element assembly and said resistor being calcinated by one as a 
layered product, such [ the compound chip thermistor electronic parts of this 
invention ] a configuration -- productivity - while being manufactured cheaply 
highly, a linear resistance temperature characteristic is shown and the 
effectiveness that mounting effectiveness improves is done so. 
[0015] Preferably, in claim 1, it is characterized by preparing an internal electrode 
in said resistor, such a configuration -- a setup of a fixed-resistance value - the 
former - a degree of freedom - it can carry out highly. 

[0016] Moreover, in claims 1 and 2, it is preferably characterized by preparing an 
internal electrode in said thermistor element assembly, such a configuration - a 
setup of the resistance temperature characteristic of a product - the former - a 
degree of freedom - it can carry out highly. 

[0017] In order to solve the above-mentioned technical problem, furthermore, the 
manufacture approach of the compound chip thermistor electronic parts of this 
invention The thermistor sheet formation process which is the manufacture 
approach of compound chip thermistor composite part, fabricates a thermistor 
element assembly ingredient in the shape of a thin film, and forms the thermistor 
sheet which is a green sheet of a thermistor element assembly ingredient, The 



resistor sheet formation process which fabricates a resistor ingredient in the 
shape of a thin film, and forms the resistor sheet which is a green sheet of a 
resistor ingredient, The pattern formation process which prints the internal 
electrode ingredient of a resistor and/or a thermistor element assembly on said 
resistor sheet and said each of thermistor sheet, and forms an internal electrode 
pattern, The layered product formation process which carries out the laminating 
of said thermistor sheet and said resistor sheet, and forms a layered product, 
The baking object formation process which calcinates said layered product chip- 
ized to the chip chemically-modified [which cuts and chip-izes said layered 
product ] degree, and the chip chemically-modified [ said ] degree, and forms a 
baking object, And it is characterized by including spreading and the external 
electrode formation process which carries out by the ability being burned and 
forms an external electrode for an external electrode material in said baking 
object, such [ the manufacture approach of the compound chip thermistor 
electronic parts of this invention ] a configuration -- a resistance temperature 
characteristic ~ a degree of freedom ~ the compound chip thermistor electronic 
parts which can be set up highly ~ productivity - it can manufacture cheaply 
highly. 

[0018] In order to solve the above-mentioned technical problem, furthermore, the 
manufacture approach of the compound chip thermistor electronic parts of this 
invention The thermistor sheet formation process which is the manufacture 
approach of compound chip thermistor electronic parts, fabricates a thermistor 
element assembly ingredient in the shape of a thin film, and forms the thermistor 
sheet which is a green sheet of a thermistor element assembly ingredient, The 
resistor sheet formation process which fabricates a resistor ingredient in the 
shape of a thin film, and forms the resistor sheet which is a green sheet of a 
resistor ingredient, The layered product formation process which carries out the 
laminating of said thermistor sheet and said resistor sheet, and forms a layered 
product, The baking object formation process which calcinates said layered 
product chip-ized to the chip chemically-modified [ which cuts and chip-izes said 



layered product ] degree, and the chip chemically-modified [ said ] degree, and 
forms a baking object, And it is characterized by including spreading and the 
external electrode formation process which carries out by the ability being burned 
and forms an external electrode for an external electrode material in said baking 
object, such [ the manufacture approach of the compound chip thermistor 
electronic parts of this invention ] a configuration - the former -- productivity - a 
product can be manufactured cheaply highly. 
[0019] 

[Embodiment of the Invention] Below, the gestalt of operation of the compound 
chip thermistor electronic parts of this invention is explained, referring to a 
drawing. 

[0020] Drawing 1 is the sectional view showing the gestalt of one operation of the 
compound chip thermistor electronic parts of this invention. 
[0021] According to drawing 1 , the outline configuration of the compound chip 
thermistor electronic parts of this invention is carried out from the thermistor 
element assembly 1 , thermistor internal electrode 2a and 2b, a resistor 3, the 
resistor internal electrodes 4a and 4b, and the external electrodes 5a and 5b. 
[0022] The thermistor element assembly 1 is a negative characteristic thermistor 
(NTC) which consists of an oxide semiconductor of a Mn-nickel-Co system, or a 
BaTi03 system semi-conductor, and is fabricated by the abbreviation rectangular 
parallelepiped, the external electrodes 5a and 5b are formed in two side faces 
which counter the longitudinal direction of a principal plane, internal electrode 2a 
and 2b are prepared in the interior at a principal plane and parallel, and on one 
principal plane, a resistor 3 unifies and is prepared. 
[0023] Thermistor internal electrode 2a and 2b are conductive film which 
calcinates the conductive paste containing conductive material, such as Ag and 
Pd, and is formed, by the predetermined pattern, are prepared in the interior of 
the thermistor element assembly 1 , and are electrically connected with the 
external electrodes 5a and 5b at thermistor element assembly 1 principal plane 
and parallel, respectively. And thermistor internal electrode 2a and 2b have the 



field which overlap partially about a direction perpendicular to thermistor element 
assembly 1 principal plane. Moreover, about the direction of a short hand of 
thermistor element assembly 1 principal plane, thermistor internal electrode 2a 
and 2b have the die length of the principal plane shorter than the die length 
(width of face) of thermistor element assembly 1 principal plane, and are not in 
contact with an external environment. 

[0024] A resistor 3 is a resistor which calcinates the resistive paste containing 
glass material, suitable binders, etc., such as conductive matter, such as Ru02 
and Ag-Pd, PbO and B-2 03, and Si02, and is formed. It has a fixed-resistance 
property, it is formed so that it may connect with both external electrode 5a and 
5b electrically on one principal plane of the thermistor element assembly 1, and 
the resistor internal electrodes 4a and 4b are formed in the interior in parallel with 
resistor 3 principal plane. At this time, the short hand lay length (width of face) of 
resistor 3 principal plane is shorter than the short hand lay length of thermistor 
element assembly 1 principal plane. Although the thickness of a resistor 3 is a 
design matter set up according to a desired property, it is common that it is 
thickness sufficiently thinner than the thickness of the thermistor element 
assembly 1. 

[0025] The resistor internal electrodes 4a and 4b are conductive film which 
calcinates the conductive paste containing conductive material, such as Ag and 
Pd, and is formed, in parallel, by the predetermined pattern, are prepared in the 
interior of a resistor 3, and are electrically connected with the external electrodes 
5a and 5b at resistor 3 principal plane, respectively. And the resistor internal 
electrodes 4a and 4b do not have the field which overlap about a direction 
perpendicular to resistor 3 principal plane. At this time, about the direction of a 
short hand of resistor 31 principal plane, the resistor internal electrodes 4a and 
4b have the die length of that principal plane shorter than the die length of 
resistor 3 principal plane, and are not in contact with an external environment. 
[0026] The external electrodes 5a and 5b are conductive film which can be 
burned in the conductive paste containing conductive material, such as Ag and 



Pd, and is formed, and they are formed so that two side faces which counter by 
the thermistor element assembly 1 principal-plane longitudinal direction, and near 
of those may be covered. 

[0027] Thus, the compound chip thermistor electronic parts of this operation 
gestalt constituted have a linear resistance temperature characteristic (c), as 
shown in drawing 6 . 

[0028] The compound chip thermistor electronic parts by this operation gestalt 
Since thermistor internal electrode 2a and 2b are prepared in the thermistor 
element assembly 1 and parallel connection of the thermistor element assembly 
1 is partially carried out to it As compared with what does not have the thermistor 
internal electrode 2, control resistance low as the thermistor element assembly 1 
whole, and further, since it can set up freely when extent of the control also 
adjusts the pattern of the thermistor internal electrode 2 A desired resistance 
temperature characteristic can be acquired more easily than before. Similarly, 
since the resistance of a resistor 3 can also be set up not only by the material 
property and configuration of a resistor 3 but by adjustment of the pattern of the 
resistor internal electrode 4, a degree of freedom is higher than before, and a 
desired fixed-resistance value can be acquired. Therefore, the compound chip 
thermistor electronic parts of this invention can attain a desired resistance 
temperature characteristic easily and more flexibly than before. 
[0029] Moreover, although considered as the configuration which formed 
respectively the thermistor internal electrode 2 and two resistor internal 
electrodes 4 in this operation gestalt There is no limit in the number and pattern 
of a section electrode among these. Each internal electrode as the compound 
chip thermistor electronic parts of this invention are shown in drawing 2 which is 
the sectional view cut in parallel with the longitudinal direction of thermistor 
element assembly 1 principal plane, even if it has prepared in the thermistor 
component 1 and/or the front face of a resistor 3 ( drawing 2 (a) -) As shown in 
drawing 3 which is refer to 2 (b) or the sectional view cut in respect of being 
perpendicular to the cutting plane of drawing 2 R> 2, three or more pieces may 



be provided in parallel with the principal plane of the thermistor element 
assembly 1 (refer to drawing 3 (a) - (c)), and according to the property 
considered as a request, it can set up freely. Therefore, in this specification, the 
electrode prepared in the interior or the front face of a thermistor element 
assembly and/or a resistor in parallel with the thermistor element assembly 
principal plane is named generically, and an internal electrode is called. 
[0030] Next, the compound chip thermistor electronic parts which have two 
thermistor internal electrodes and a resistor internal electrode respectively are 
illustrated and explained about how to manufacture the compound chip 
thermistor electronic parts of this invention, referring to drawing 4 . 
[0031] The thermistor sheet formation process with which the approach of this 
invention forms the green sheet of a thermistor element assembly ingredient, The 
resistor sheet formation process which forms the green sheet of a resistor 
ingredient, the pattern formation process which prints the internal electrode 
ingredient of a thermistor element assembly and a resistor to two kinds of each 
green sheet, and forms an internal electrode pattern, The layered product 
formation process which carries out the laminating of the green sheet and forms 
a layered product, and chip chemically-modified [ which cut and chip-ize a 
layered product ] degree, Spreading and the external electrode formation 
process which can be burned and forms an external electrode are included for an 
external electrode material in the baking object formation process which 
calcinates the chip-ized layered product and forms a baking object, and a baking 
object. The decomposition perspective view of the above-mentioned layered 
product is shown in drawing 4 . Among drawing, 41a-41g, the green sheet of a 
resistor ingredient, and 43a-43e show a thermistor internal electrode ingredient, 
44a-44c show a resistor internal electrode ingredient, respectively, and, as for 
the green sheet of a thermistor element assembly ingredient, and 42a-42c, 
broken-line l-l shows the cutting location of a chip chemically-modified [ latter] 
degree. 

[0032] First, in a thermistor sheet formation process, the green sheets 41a-41g of 



the thermistor element assembly ingredient of seven sheets are formed. 
Especially the thermistor element assembly ingredient to be used is the 
constituent which added the suitable binder for the presentation for 
manufacturing the oxide semiconductor of the constituent which added the 
suitable binder for the presentation which is not restricted but is usually used for 
manufacture of a negative characteristic thermistor element assembly, for 
example, a Mn-nickel-Co system, or a BaTi03 system semi-conductor. The class 
of addition component in this constituent and the quantitative ratio of each 
component can be suitably chosen according to the common sense of this 
technical field according to a design property. And it kneads, and extrudes and 
carries out, for example, and said constituent is fabricated in the shape of a thin 
film, and let them be the green sheets 41a-41g (for a thermistor sheet to be 
called below) of a thermistor element assembly ingredient. At this time, the die 
length (width of face) of the thermistor sheets [ 41a-41g ] direction of a short 
hand (the direction of Y of drawing 4 R> 4) Short hand lay length [ in / on a final 
product and / thermistor element assembly 1 principal plane ], Moreover it is the 
die length which can give the die length of the side parallel to external electrode 
5 forming face, a thermistor sheets [ 41-41g ] longitudinal direction (the direction 
of X of drawing 4 ) namely, die length In a final product, it is the die length which 
gives die length equivalent to the die length of the longitudinal direction in 
thermistor element assembly 1 principal plane at least, and is the die length 
which can give the die length of two or more integral multiples of the die length of 
the longitudinal direction in thermistor element assembly 1 principal plane as a 
final product preferably. With this operation gestalt, it considered as the die 
length which can give the die length twice the die length of a longitudinal 
direction [ in / for the die length of a thermistor sheets / 41 a-41g / longitudinal 
direction / thermistor element assembly 1 principal plane ] as a final product. 
Moreover, although two thermistor element assemblies 1 were formed from the 
thermistor sheets 41a-41g of seven sheets with this operation gestalt, a setup of 
the number of sheets of the thermistor sheet which forms the thermistor element 



assembly 1 is a design matter, and can be set as desired number of sheets. 
[0033] Next, in a resistor sheet formation process, the green sheets 42a-42c of 
the resistor ingredient of three sheets are formed. Especially the resistor 
ingredient to be used can be the constituent which added the suitable binder for 
the presentation which is not restricted but is usually used for manufacture of a 
resistor, for example, is resistive paste containing glass material, suitable binders, 
etc., such as conductive matter, such as Ru02 and Ag-Pd, PbO and B-2 03, and 
Si02. The class of addition component in this resistive paste (constituent) and 
the quantitative ratio of each component can be suitably chosen according to a 
design property. And it kneads, and extrudes and carries out, for example, and 
said resistive paste is fabricated in the shape of a thin film, and let it be the green 
sheets 42a-42c (for a resistor sheet to be called below) of a resistor ingredient. 
At this time, the short hand lay length (width of face) of the resistor sheets 42a- 
42c is the die length which can give the die length of the side parallel to external 
electrode 5 forming face in resistor 3 principal plane in a final product, and the 
die length of a longitudinal direction is the same die length as said thermistor 
sheet. Moreover, the configuration of the principal plane of a resistor sheet may 
be a configuration which is restricted to neither the shape of a rectangle, nor a 
band configuration, and repeats the various configurations according to a desired 
property for every sheet decision location by making the die length of the 
longitudinal direction of the thermistor element assembly 1 of a final product into 
a unit. Similarly, the patterns of the thermistor internal electrode printed at degree 
process and a resistor internal electrode can also be various configurations. 
Although the resistor 3 was formed from the resistor sheets 42a-42c of three 
sheets with this operation gestalt, a setup of the number of sheets of the resistor 
sheet which forms a resistor is a design matter, and can be set as desired 
number of sheets. 

[0034] then, the thermistor sheets 41c and 41 e created in the pattern formation 
process with the above-mentioned thermistor sheet formation process and the 
resistor sheet formation process and resistor sheet 42b - it is alike, respectively, 



the thermistor internal electrode ingredients 43a-43c and the resistor internal 
electrode ingredients 44a-44c are printed, and an internal electrode pattern is 
formed. There is especially no limit also in the interior electrode material of a 
thermistor and the interior electrode material of a resistor to be used, and the 
conductive paste containing conductive material, such as the conductive 
ingredient usually used by the technical field concerned, for example, Ag, and Pd, 
etc. can be used. Moreover, the ingredient of a thermistor internal electrode and 
each resistor internal electrode may be a conductive ingredient which has a 
mutually different presentation component kind and/or a mutually different 
component ratio, or may be the same conductive ingredient. If it is the same 
conductive ingredient, it is advantageous in respect of productivity and a 
production cost. And the thermistor internal electrode ingredients 43a-43c and 
the resistor internal electrode ingredients 44a-44c are printed to said thermistor 
sheets 41c and 41e and resistor sheet 42b, and a pattern is formed in them. In 
addition, interior electrode material of thermistor 43 comrades located in a line 
about the direction perpendicular to the principal plane of said thermistor sheet 
41 shift and print about the longitudinal direction of the thermistor sheet 41 , and it 
is made not to overlap in the cutting location of the thermistor sheet 41 which is 
the location shown by broken-line l-l in drawing 4 . And the resistor internal 
electrode ingredient 44 is printed so that any one of the one edges of the cutting 
location of the resistor sheet 42 in which each ingredient is surely shown by said 
broken-line l-l, or the longitudinal direction of the resistor sheet 42 may be 
touched. Moreover, the interior electrode material 44 of a resistor can be printed 
so that it may expose to the front face of a resistor 3 in a final product, and 
improvement in the workability of the resistance trimming carried out if needed 
can also be aimed at. 

[0035] Subsequently, in a layered product formation process, the laminating of 
the thermistor sheet 41 which printed the thermistor internal electrode ingredient 
43 in said pattern presswork and of which /printing was not done, and the resistor 
sheet 42 which printed the resistor internal electrode ingredient 44 and of which 



/printing was not done is carried out in predetermined sequence, and a layered 
product is formed. 

[0036] And said layered product is judged and chip-ized to a chip chemically- 
modified degree in the cutting location shown as broken-line l-l at drawing 4 . 
After calcinating a chip-ized layered product, the material of construction, baking 
conditions, etc. are taken into consideration, and said cutting location is set up so 
that the principal plane may serve as a desired dimension. 
[0037] Then, in a baking object formation process, the chip-ized layered product 
is calcinated and a baking object is formed. What is necessary is for there to be 
especially no limit in the baking conditions in this process, and just to set it to 
them suitably according to the material of construction. 

[0038] the field which counters the last in an external electrode formation process 
at a layered product decision side and it in the predetermined part, for example, 
this operation gestalt, of said baking object - an external electrode material -- 
spreading -- and it can be burned and an external electrode is formed. Especially 
an external electrode material can be a conductive ingredient like the conductive 
paste which is not restricted and contains conductive material, such as Ag and 
Pd, usually used by the technical field concerned. After applying so that two side 
faces which counter such a conductive ingredient by the longitudinal direction of 
said baking object principal plane, and/or near of those may be covered, said 
conductive ingredient can be burned using the technique of common use, and 
the external electrodes 5a and 5b are formed. 

[0039] If required, the resistance of a product can be adjusted by carrying out 
further the resistance trimming process of processing a resistor 3 and/or the 
resistor internal electrode 4 with processing means, such as photo etching. 
[0040] One example of the resistance temperature characteristic of the 
compound chip thermistor of this invention manufactured by the compound chip 
thermistor manufacture approach of this invention as mentioned above is shown 
in drawing 5 . The resistance temperature characteristic of a resistor (3.5kohm) 
and Segment c show the resistance temperature characteristic of the compound 



chip thermistor electronic parts whose segment b of Segment a is the combined 
resistance of said thermistor and resistor about the resistance temperature 
characteristic of a thermistor element assembly (B:4100, R25:10kohm) among 
drawing 5 . Drawing 5 shows that the resistance temperature characteristic of the 
compound chip thermistor electronic parts of this invention covers the very large 
range, and linear nature can be maintained. 

[0041] Since it unifies with the laminated layers method which carries out the 
laminating of the green sheet and calcinates it and the manufacture approach of 
the compound chip thermistor electronic parts of this invention manufactures a 
thermistor element assembly and a resistor, it is suitable for the mass production 
of a product, and may improve productivity conventionally. Therefore, the 
approach of this invention can offer the compound chip thermistor electronic 
parts of low cost by volume efficiency. 
[0042] 

[Effect of the Invention] The compound chip thermistor electronic parts by this 
invention Since the resistor internal electrode was prepared in the resistor united 
with the thermistor element assembly and a setup of the resistance of a resistor 
was enabled not only by the material property and configuration of a resistor but 
by adjustment of the pattern of a resistor internal electrode a degree of freedom, 
since a desired fixed-resistance value can be acquired highly, and a thermistor 
internal electrode is prepared in a thermistor element assembly and parallel 
connection of the thermistor element assembly can be carried out partially As 
compared with the conventional thing which does not have a thermistor internal 
electrode, control resistance low as the whole thermistor element assembly, and 
further, since it can set up freely when extent of the control also adjusts the 
pattern of a thermistor internal electrode It is more possible than before to 
acquire a desired resistance temperature characteristic easily, and it is possible 
to attain a desired resistance temperature characteristic easily and more flexibly 
as the whole compound chip thermistor electronic parts than before. 
[0043] Moreover, since it unifies with the laminated layers method which carries 



out the laminating of the green sheet and calcinates it and the manufacture 
approach of the compound chip thermistor electronic parts of this invention 
manufactures a thermistor element assembly and a resistor, it is suitable for the 
mass production of a product, improves productivity conventionally, and can offer 
the compound chip thermistor electronic parts of low cost. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the gestalt of one operation of the 

compound chip thermistor electronic parts of this invention. 

[Drawing 2] It is the sectional view which disconnected the compound chip 

thermistor electronic parts of this invention in parallel with the longitudinal 

direction of thermistor element assembly 1 principal plane. 

[Drawing 3] It is the sectional view which disconnected the compound chip 

thermistor electronic parts of this invention in parallel with the direction of a short 

hand of thermistor element assembly 1 principal plane. 

[Drawing 4] It is the decomposition perspective view of the layered product 

formed in the manufacture process of the compound chip thermistor electronic 



parts of this invention. 

[Drawing 5] It is drawing showing the resistance temperature characteristic in one 

example of the compound chip thermistor electronic parts of this invention. 

[Drawing 6] It is the perspective view showing one example of the configuration 

of the conventional compound chip thermistor electronic parts. 

[Drawing 7] It is the perspective view showing a different configuration from 

drawing 6 of the conventional compound chip thermistor electronic parts. 

[Drawing 8] It is drawing showing the resistance temperature characteristic of the 

conventional compound chip thermistor electronic parts shown in drawing 7 . 

[Drawing 9] It is drawing showing the resistance temperature characteristic of a 

negative characteristic thermistor, a resistor, and compound chip thermistor 

electronic parts. 

[Description of Notations] 

1 Thermistor Element Assembly 

2a, 2b Thermistor internal electrode 

3 Resistor 

4a, 4b Resistor internal electrode 
5a, 5b External electrode 

31 Thermistor Element Assembly 

32 Thermistor Internal Electrode 

33 Resistor 

34 Resistor Internal Electrode 

35 External Electrode 

41a-41g Green sheet of a thermistor element assembly ingredient 
42a-42c Green sheet of a resistor ingredient 
43a-43e Thermistor internal electrode ingredient 
44a-44c Resistor internal electrode ingredient 
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4 2 a -4 2cO)m^Hmm ((B) (4. ftl^Sft 

b mmawm^B o si-t j£K-c*> o t t i v \ mm 

(c L T , ifcHiT EPiJ § ft & ~tf- 3 X? ftiimffifc i tx 
§ 5 . *HSt^JBT(i 3 KOffiKft^ - b 4 2 a- 4 2 

c «t a 1 sts*?^ 

[00 34] A^-«Ig(;iJ^T, _hlB 

-9-- 5 x 9 y- b ffMlgfc J: IfWm y- b MIS 
T-fML*r9--$X?>— b4 1 cfcj;^4 1 e%t>V 

tffiKft^- b 4 2 b sx^i^igpmisw 

^44 3 a-4 3 c £ J:tXj£ffittflg|S^«F44 4 a~4 
4c£EpfflLTftgtfttft^-y£ffM-f& 0 ffiffl-t* 

mi if a g p d & ^«m«c £#irt s *w 
mmx% - x i, , h s v ^2 ^-^ws^m-?* -> t 

1-4 1 ■ k,?- 1 1 e ~ b 4 2 b (3, 
^-SX^^liimSWft4 3 a -4 3 c fcitf&tnflsfl 

^€S«S4 4 a -4 4 c^m\Lx^9~y^mm- 

£iy fjfEf--3x^y-b4 l oiffitSE**- 
fifcM LTM,Ui^- ^mSWfl4 3 [i]±!±. 
■9-- 5 X ? y- b 4 1 fcPS L T 1% LT Epffl 

LT. MA^zmikl-lX^iihtiMXfoh. V- 
iX^y-f4 1^ y^WzauXWi^^ 

u a t-t h . ^ lt . ffiffi*i*ii5ms«f44 4 

y-b42^7f^ y^&aSfctiffitnflcy- b 4 2 

o4%#*fto i s^^m^ i i o £i»f 

Si3i#crtgpms«^4 4^. mmL&mzn 

V ^Tffifii* 3 (O^ffit^Rajf &£o fcQim LX s ifiSt 



[00 3 5 ] i^X\ iiMMlSCfcbt, h5IE^° 

L^/EPSijL^o/i-tf-sx^y-b4 it, mmfo 
mmmfu 4 ^ m\ ttz/mi tzmrni^ 
- b 4 2 *m&vm-?m Lxmrnm^mth . 

[00 36 ] ^bT. f77ftlg(;fi^t, lulE«il 
*^H4 I — I t LT^L/i# 7T^ y^'Yu^T" 

SIS tfcSt. ^^±H^FJta^Sfc =5: 

[00 37 ] M^T. MMMlSCfe^t, f77" 

[0038] ftSH^ ^gP^SffMXStfc^T. lulE 

izmmti6h?)xm< . a g ^p d^to* 

■ftmxmm ^timmmmxh hzt tfix-% i . 

■ft 2 \%mh x tf/ttzmcoizmzmo x ? izim l 
fltffl^a^ffl v ^xmmmmtmz m mx 

[0039] 'jzmxfotdi, mxw3n tzim 
tA^mmm4^. mwy* bx. y ^y^t"^joi 
^mzx o mn-thmm bus y?xm% ^^zmm 

[0040] JJLb7>± a tbT*^^«^^-yT+?-- 

«#a(itr-$*?5lttis (B : 4 1 00, R25: 10 
k Q ) cOffiKSmf ItSr , H^b {iJgiSft (3.5k 

[0041 ] *%HJ3^1i^^ -y T-tf- 3 X ^ €^gPtPp^ 
SStSSti, ^-3x^S*fcj;V'ffi6i#c&, 7"U-y 
y-b^»iiLTM)j!c^S»iiS(;J; O-fls^LTSBt 

Vi&axh VMM- -v r*t~ 3 x ^tm^Ift L# 
S„ 

[0042] 

i%mmm ^mmzxhrn^-yr^-^x^m^ 

Mi. -9--3X^^#:t-#c^b^fiffi#:(;ffii3i#c^ 
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4 Li" <-„-'■ mm 'in iii ii ^ iv ■ h -f , ffi 
fii#:i*igf5«s w 1 * - y «tras k i -> x h mm^MA 

[0043] it, *fgHJ!Olf l^f- >y 7°^- 5 X ?W^F 

®&e>mttmi . -9-- s x ?mmi x vmmz > ^ 

[0ffiOfg#&IMBJ] 

[ 0 2 ] *%ffl<m&l~ v rv- s X **?S,ft£<*- 

[03] 3fc^«oa-^f- xwm&it^- 



[ 04 ] «y T^- 3 ^m^U^MM 

[05] ^^HJiO^f - -v ~rf~ 5 x ^mi 1 1 ffl 

tfcftsjgK?amttt&*-f0T'^i> „ 

[06] mmm^ v s x tvm&pm&n 

lmit^tmnmxfoh* 

[07] ft#tf>£^f- -v 7°tf- 5 X ^€^iip a n O0 6 t 
[08] 07fc^f£*O#|^y7°-tf-$X^^§P 

[09] fiijifrfei^^vT-tf 

- 5 x tn^^Mm&mtmt: ^-tmxh i> . 

1 ^-Sx^Sft 

2a, 2b ^-SX^rtgPmS 

3 ffifiift 

4a, 4b ffifiift^mS 
5a, 5b 

3 1 ^-SX^Stfls 
3 2 -t-SX^^mS 
3 3 ffii3i#c 
3 4 

3 5 ?hrEtfc 

4 1 a-4 1 g v-$x?mikttm<v?v-y^-h 

4 2 a~4 2 c J^ttffl^lJ-yi'- h 
43aM3e ^- 3 X ? ftgfl 

4 4 a -4 4 c ffiffiM^ffi^lMfi 



[01 ] 





[06] 
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[03] [H4] [05] 




SS (t) 



5E028 BA07 BA23 BB01 BB10 BB13 

CA02 DA04 JC02 

5E032 AB01 BA07 BA23 BB01 BB10 

BB13 CA02 CC06 CC14 

5E033 AA18 AA23 AA25 BB05 BC01 

BD01 BE02 BG01 BH02 

5E034 BA08 BA09 BB01 BC01 BC02 

DA02 DB01 DB11 DC01 DC06 

DD06 DE07 



